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I, Ha«)ld Jackson, of Oakenolotieli 
Paper Works, Oakenclough, Garstang. 
L-ounty of Lancaster, a Britisli Snbieot. 
do hereby declare the nature of this inven' 
o tion to be as follows :— 

This invention relates to an improved 
method for imparting, stretch or pleats 
longitudinally to reels or kngths of paper 
or fabric by means of pleats or crinkles 
1" running lengthways of tlie reel or length 
so as to secure elasticity or stretch cross- 
ways on the web of paper or fabric 

A paper has already been manufactured 
which 18 stated to have stretch or elas- 
tioity botii directions, the stretch 
lengthways thereof being obtained !by 
the usual well known method of crepeinff 
or cnnHing and the stretch crossways 
bemg obtained by passing the paper in 
'J" a moist or sbgbtly damped condition 
tnrough, au embossing device. Such a 
method only secures a very Hmited amount 
ot stretch or elasticity crossways of the 
9K 1 ■ o|>tained entirely from the 
stretching of the paper whilst damp or 
moist and it therefore gives a correspond- 
ing weakness to the paper owing to the 
intermovement between the fibres forming 
the sti-ucture of the paper, which move- 
ment necessarily occurs when the paper is 
ftretched to obtain the requisite emboss- 
mg. 

To secure longitudinal pleating or 
crinkling on a reel or web of paper or 

oS tabric without impairing its strength to 
a serious extent it is essential that the 
edges of the web must converge, i.e. the 
web become narrower under treatment 
Thus if 20% of elasticity or stretch is 

40 required, the width of web after treat- 
ment must be approximately 20% less 
than Ibefore treatment. The stretch or 
elasticity thus, corresponds with the 
amount tiie web is narrowed and a greater 

■4S or less stretch or elasticity may be ob- 
tained by a greater or less narrowinir of 
the width of the web. 

The method of seeming stretch or elaa- 
ticiiy crossways on a web of paper or 

50 *™ric according to the present invention 
thus consists in forming pleats or wrinkles 
lengthways of the web and at the same 
time causing or allow ing the edges to 



converge so that the web becomes narrower 
to an amount approximately equal to the 66 
a™^'^t of stretch or elasticity required. 

The requisite narrowing of the web is 
obtained by passing it, preferably in a 
naoist condition, between two sets or series 
of converging guides, wires or strings 60 
rollers or grooved rollers^— one set of 
guides being under the web and the otiier 
set above it. The guides, strings or wires 
may be stationary or may move with the 
web as the pleats or crinkles are formed 65 
therein. 

The following is a description of one 
way in which the invention can be carried 
out and in this description it is intended 
that the word " guide " shall be taken to 70 
include strings, wires or any other suit- 
a!ble form of guide : — 

A central guide is arranged to be engaged 
by the central longitudinal line of the 
web and w parallel with the edges of the 76 
web. On each side of the central guide 
are arranged a n^lmbe^ of other guides 
which converge towards the central guide 
in the direction of travel of the web, and 
also towards its neighbour nearer to the 80 
centre guide so that a more or less uniform 
contraction will be given to the whole 
width of the web. The convergence of 
the outer guides corresponds to the denree 
of elasticity or stretch it is desired to im- 85 
part to the web. Thus if stretch or 20% 
IS desired each guide will converge a cor- 
responding degree towards its neigh- 
a«ur. The number of guides employed is 
that required to- impart the desired num- BO 
ber and spacing of longitudinal pleats or 
cruJdes m the web and the size of the 
guides will control the size of each pleat 
or crinkle. 

There are two similar or suitable series 85 
or sets of guides one set of which engage 
with the upper surface of the web and 
the other with the under surface thereof. 
Ihe upper and lower set of guides prefer- 
ably converge and intersect as the web tOO 
travels through them, such convergence 
conespondrng with the convergence in a 
flat or horizontal plane but being a con- 
vergence vertically so . that when the web 
reaches the point on - the guides whei^e 105 
contact between them and the wd) ceases 
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tlie vertical convergence holds the Black- 
ness wMdi the horizontal convergence has 
made possihle without stretching the wet. 
On reaching this point the weh has a 
K cofnigated appeai-ance longitudinaUy and 
it may be dried in this form.or. it may be 
first passed between rollers and the conji- 
gations lightly pressed into pleats or .fol(l8. 
If desired the vertical convergence of the 

10 guides may be arranged to occur or im- 
pinge diagonally so that the central guide 
mav receive its share of the web before 
the' outer guides .or so that each guide 
starting from the ceiitral {fuide receives its 

jK share of the web consecutively. 

instead of the web being narrowed by 
causing both edge? to converge towards the 
centre, one edge may remain parallel and 
the other edge caused to converge towards 

20 it. For obtaining such result all the 
guides oonvei«G:e towards one side of the 
web, each succeeding guide preferably 



having a. greater inclination than the pre- 
ceding one, the guide adjacent to the 
paralloi edge havmg the least inclination 
and that furthest therefrom the CTeatest 
inclination. In this way the pleats or 
wrinkles travel across the web instead of 
converging to the centre thereof. 

The hereinbefore described method of ^ 
importing stretch or elasticity to a length 
of paper or fabric may be applied to plain 
or flat, or to creped or wrinkled paper 
when being manufat;tured ou the paper 
machine, . or it may be applied to paper 
already made whetJier flat or creped or 
crinkled paper, so «s to secure stretch or 
elasticity in 'both directions of the paper 
i.e. — ^both lengthway and across. 

Dated thw 20th .day «f April, 1931. 
.T. OWDEX CBIlIEir & SO^. 
Late P. Thompson » Co.. of 
Manchester. 
Patent Agents. 
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Improyements in Methods for Imparting Elasticity or gtiaich io 
^ > Paper or I'abric. 



40 I, Habou) jAOESOif, of pakenclough 
Paper "Works, Oakenclough, Garstang, 
County of Lancaster; a British .Subject, 
do hereby declare the nature of this inven- 
tion and in what manner the same is to 

45 be performed, to be partieult^ly described 
and ascertained in and by the foUowmg 

- statement : — 

This invention relates to a method tar 
treating webs or lehgtlis of paper or fabric 

50 to secure elasticity or stretch crosaways on 
the w«b of paper or fabric by means of 
pleats or -crinkles running lengthways of 
the reel or length. . , . t 

A paper has already been manufactured , 

55 which is stated' to have stretch or elasticity 
in both directions, the stretch lengthways 
■thereof being obtained by the usiial weU.. 
known method of craping or crinkling 
and the stretch crossways being obtained 

60 by. passing the paper in a moist or.sligMly 
damped condition through an einbossing 
device ot machine in "which the paper is 
. stret-ched into ' cbirugatioiis. Such a. 
method only secures . a very limited 

65 amount of stretch or elasticity crossways 
of the paper and is obtained entirely fiom 
' aie stretching of the.-paper whilst damp 
POT moist and. it therefore gives' a bprre- 
Vspondtug. weaJiiess to rthe paper owmg to 

70 the ..intermovenient between the. fibres 
. ■Jopimng;&6 stiu(±itte/of the papCT^^ 
- movement -neceasaiiiy occurs when the 
• paper is stretched ta obtain the requisite 

; embossing. . 



To secure longitudinal pleating or 75 
crinldin^ on a reel or web of paper or 
fabric without impairing its streugtli in a 
serious extent it is essential that the euses 
of the web miist converge i.e. the web be- 
come narrower under treatment tu the go 
full extent of the length of paper taken 
up iu the depth of the several corniga- 
lions. Thus if 20% of elasticity or 
.stieteh is required, the width of web after 
treatment must be approximately '2I)% gs 
less than before treatment. The stretch 
or elasticity thus corresponds with the 
amount the web is narrowed and a greater 
or less stretch or elasticity may be ob- 
tained by a greater or less narrowing of 90 
the width of the web. 

It" has been projwsed to fonu pleats, 
crinkles or corrugations lengthways of the 
web while simultaneously eaiLsing or 
allowing the edges to converge and the gg 
web to become narrower to an amount 
approximately equal to the accumulated 
depth of the' several ci-inldes, pleats or 
corrugations and to the amount of stretch 
or elasticity required by meads of a jqq 
travelling apron or carrier composed' of 
metal bars or lags with parallel corruga- 
tions on their faces and a stationary steam 
heated formeif ctf" triangular shape having 
longitudinal parallel" corrugiitions gradu- 
"ally liicreasing in ntimber from its front 
end towards its rear end. 

It "has also been proposed to' crinkle 
paper longitudinally between co-operating 
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ritbed plates witk converging ribs engag- 
ing tkrougLout their length, but such, oon- 
stmction does not permit oi the gradual 
contru'ctioD in width in proportion to the 
5 accumulated depth of the crinkles. 

According to the invention the appara- 
tus for crinkling or corrugating paper 
comprises two sets or series of guides or 
ribs the guides or ribs converging towai'ds 

10 each other horizontally and vertically to 
simultaneously pleat, crinkle or corru- 
gate the web longitudinally and contract 
it in -width in proportion to the accumu- 
lated depth of the crinkles or corrugations. 

15 In carrying out the invention the 
requisite narrowing of the web is obtained 
by passing it, preferably in a moist con- 
dition and preferably as it leaves the 
rollers of the paper machine before di-j-ing 

20 between two sets or series of converging 
guides, wires strings, ribs ribbed rollers, 
or grooved or ribbed belt* one set of guides 
being under the web and the other set 
above it. The guides, strings or wires 

25 may be stationary or may move with the 
web as the pleats or crinkles are fomed 
therein. 

The invention will be fully described 
with reference to the accompanying 
30 drawings': — 

Fig. 1. Diagrammatic plan of one form 
of guide wires. 

Fig. 2. Transverse section of same on 
line 2— 2.' 

35 Fig. 3. Transverse section on line 3 — 3. 
Fig. 4. Transverse section on line 3 — 3 
of alternative construction. 

Fig. 5. Side elevation (enlarged) of one 
pair of guide wires a, c^.- 
40 Fig. 6. Diagrammatic plan of another 
form of guide. 

Fig. 7. Transverse section enlarged of 
the' delivery end. 
Fig. 8. Diagrammatic plan of another 
45 form. 

Hereinafter the word " guide " shall be 
taken to include wires, strings, grooved or 
ribbed rollers or bands converging one 
upon the other. 

50 ' 'In the form shown in Figs. 1 to '5 the 
apparatus comprises two sets A, A^ of 
guide wires a, a)-- the guide wires of each 
set converge towards each other hori- 
zontally, and' the two sets converge ver- 

55 tically until the wires a, -a^ are in the 
same or approximately the same, plane. 
The guide wires of one or both sets are 
so disposed relatively to those of the other 
set that the web of paper as it moves for- 

60 'ward -will be bro-oght successively into 
contact -with each pair of guides and 
drawn or pressed in between them. 

The central guide is disposed to be 
first engaged by the web of paper on its 

65 central longitudinal line or longitudinal 



azis and is parallel with the edges of the 
we!h.. 

, The other guides o, a^.are arranged on 
each side of -the. 'central guide a'. and each 
converges to^waids it in the direction ' of 70 
travel of the web, and also towards its 
adjacent neighbour to impart a more or 
less uniform contraction over the whole 
width of the web. The convergence of 
-the guides a, a* towards, the centre guide 76 
a? and to each other corresponds to the 
decree of elasticity or stretch it is desired 
to impart, to the web. Thus if stretch of 
20% is desired each guide will converge 
a corresponding degree towards its neigh- 80 
•hour. The number of guides employed 
is that required to impart the desired 
number and spacing of longitudinal pleats 
or crinkles in the web and the size of. the 
guides and the space between them will 85 
control the size of each pleat or crinlde. 

The two seta of guides A, A^ are similar 
the set A engaging the \ipper surface of 
the paper web and the set A* the under 
surface and they converge until the upper 90 
set A intersect the plane of the lower set 
A^ -as the web of paper travels between 
them such convergence corresponding 
with the convergence in a flat or horizontal 
plane butbeing a convergence vertically so 05 
that wh-en the web reaches the point on the 
guides where contact between them and 
the web ceases the vertical convergence 
holds the slackness which the horizontal 
convergence has. made possible without lOO 
stretching the web. 

On reaching this point the web hos a 
crinkled' or corrugated appearance longi- 
tudinally and it may be dried in this form 
or it may be first passed between rollers 105 
and the corrugations lightly pressed into 
pleats or folds. 

In the form shown in Figs. 6 and 7 the 
guides a, are formed upon two rubber 
or elastic ribbed belts or bands A*. A' liO 
which are ^capable of being expanded or 
dra^rn out laterally to widen the distance 
nr the grooves between the guides.. The 
bands are expanded lateraUy where the 
web of paper enters between them by 115 
stenter • clips or • stenter . chain B 
until . they are approximately flat 
and are contracted • . towards the 
point where the paper leaves ;them. The 
damp paper restsifupon and ibetween the 120 
guides a d and as the . bands are con- 
tracted they fold it inito longitudinal 
pleats or crinkles between the ribs. 

In the form shown in Fig. 8 the elastic 
ribbed band may be pasa<ed ov«r a convex 125' 
roller to expand it to an approximately 
smooth surface where the paper web en- 
gages it and over a cylindrical or concave 
roller to contract it where the paper web 
leaves it folding the paper into crinkles 130 
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ia creases between, the ribs, as the band ascertained, the nature of my said inven- 

contracts.' tion and in what manner the same is to 

In a fnftiter form a . anocession . of be performed, I declare that what I claim 

grooved or ribbed rollers with varying is : — 60 

5 nnmherS of guides or ribs may Ibe esca.- 1. Apparatus for crinklmg or corrugat- 

'. ployed between which th^e webs of damp ing a web of paper longitudinally to ira- 
paper will travel. Thus the first pair of ., , part stretch or elasticity transversely of 

' rollers maV have one ctentraj rib ..and the web comprising two sets or series of 

groove and" each successive jair of: two guides or ribs, the. guides or ribs conver^ 65 

10 additional ribs and grooves. ' . ing . towards, each other horizontally and 

It is •dBsiral>le that the vertical conyer- vertically to simultaneously pleat, crinkle 

genise of the guides d a^ (as shown in Figs, or corrugate th^^ web longitudinally and 



3 and 4) may occur or the guides iinpinge contract it in width in proportion to the 
• diagonally whereby- the .central guide may depth of the crinkles or corrugations. w 
15 Veoeive its eha*e" .of ihe . web; before the' 2. The'methtid of pleating, erinkling; 



des and each guide starting froti corriigating: pfeiper:.or fabric longitndinally 
. guide reeeives its share of the to give it ra,ter;al sti'etch_ov elasticity con- 

i> "cpnsTOutively, thereby allowing .the . sisting in -fiimultineously crinkjing the 
b; of paper to gradually contract in -web lon^tiidinally and contracting it in 



. -oiitfii guide 
■the. central 
. ■ V; wiaib 

20 width a/tife criij3es or pleats are formied width In , proportion to the .accu- 
. . . .mthout" putting any stretch or strain uponyiaulated depth of the crinkle, by pass- 
£0;, - ing it. between, guides converging towards 

Or tlie central pair of gnidfea a? may ibe each other, horizontally and converging . 

■ ^ longer thah the adjacent ones and . each- .on the "weV -vertically, while the edges of »* 
25 succeeding pair of . top and bottom guides the web remain free to contract. : 

■ - be. shorter than the preceding -pair . thus ' 3. Apparatus as in claim 1 each set of 
"gradu^Iy contracting, and crinHing "the guides: comprising a nuniber of giude wires 

" .. web f Mm .the :eentre; : oiiitwards ' .without .converging" towards the centre and towards ^ 
; .puttiitg any- stretdi'. or. 'strain upon 'the. each other. . .• ■ ' ; _ 

;-30 fibies of the .material.- :J " .- 4.. Apparatus as in claim "l comprising 

: . Instead^of - the wel). .being. narrowed .by- .two elastic bands carrying guides or .ribs 
" causing -borth . edges." taj- converge tpwar da on their surfaces mounted on stenter clips 
- , the centre,' oii^ edge may remain. parallel: or «?haanft which expand the bands at one .gg 

' ^and 4.he ■<ither edge caiised to. .converge, tof end to impart a -.horizontally convergm.g . 
3Ei wards it. ' Por ohtaihing "suoh result all .position to the guides or ribs thereon. 
. -tlie: .guides ronverge "towards one^side of , 5. A. paper or fabric provided with 
"the -web, eali sueeeedidg guide preferably longitudinal pleats, crinkles or corruga- 
: having a ^ater inclination than the tions to frive it stretch or elasticity trans- 
preceding one, the guide adjacent to the veraely either -with nr without transverse 
40 parallel edge having the least indinatioi crinkles to give it stretch or elasticity 
.. .and that ftrttest flierefrom the greatest longitudinally, produced !by the method or 

incliaation. ' In this way the pleats or apparatus claimed in any of the claims. 
• crinkles travel- across" the web instead of ■ 6;. Apparatus for carrying out inrt 
■ " cdtiverging -to the centre thereof^ .. . .; .. method claimed in claim 2 comprising a iw? 
45 The hereinbefore described method <)f series of gt.oaved or ribbed rollers having 
.iiinpartiiig stretch gt. elasticity te a. k a siiccessively increasing number^of^ribs 

10^ 




50 on:tlie papej" ] -. ^. . . 

"to paper idready made . -wliether flat, or . the accompanying drawings. 

. creped or Ctinkied trahsvCTsely so" aa ttf. l)ated this 15th ^ay of J^imry^ 1932. 

' secure stretch or elasticity lateraHy or in T. OWDEN O'BRIEN & SON, 

: both directions of "the paper i.e.— both . Late: W.' P. Thompson & Co., of 

55 -lengthway and across... ■■....„,. ' . " . Manchesterj: 

-Having now ■•particularly described and . . Fatent Agents. 

r ." Eeihitt: PrinteS;ftr.|iBB ■MfljesJiy'.fl. Stationeijr ;0i&<»; liy Lore & Malcomson, lAd;— li982. . 
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